T ': E surgical management of infants with _ Hypertrophic pyloric stenosis is now well standardised and highly successful (Keeley, 1949) .
The truth of this statement has been confirmed over the years by the publication of large series from different centres (Ladd et al., 1946; Schaefer & Erbes, 1948; Donovan & Stanley Brown, 1962; Benson & Lloyd, 1964) .
The experience of the paediatric units at Stobhill General Hospital are reviewed in the article by Mr Dougal on page 156 of this issue of The Scottish Medical Journal and add further support to Keeley's statement.
The reduction in mortality since the introduction of pyloromyotomy, which Ladd considered to be one of the great advances in abdominal surgery of the preceding 20 Vf""ro • J ueen brought about by several vdJerent factors.
The fact that the disease has become a well recognised clinical entity since Hirschsprungs description in 1887-160 years after Patrick Blair of Dundee had given the earliest known account of the clinical and pathological features-has brought progressive awareness of the condition and earlier diagnosis. Children seldom present now in an emaciated state as the result of protracted vomiting. Serious dehydration with alkalosis, hypochloraemia and hypokalaemia have, for some time, been recognised as presentinga medical rather than a surgical emergency requiring an adequate period of resuscitation before operation is carried out. Various schemes of rehydration have been offered by different authors ranging from the simple to the relatively complex but, as Mr. Dougal suggests, the programme adopted for each infant will be determined by his individual needs in the knowledge of the nature and degree of the loss, with the help, if required, of serial biochemical studies. Treatment of the advance gastritis in these severely affected infants by lavage is also of importance in helping to diminish the incidence of postoperative vomiting.
We are reminded that gastroenteritis is stilt capable of producing morbidity and even mortality in the series presented in this issue. The situation has changed immensely since Levi (1941) , commenting on the mortality following pyloromyotomy, said that patients did not die because of the operation but because paediatricians were unable to feed infants artificially without inducing gastroenteritis and killing some of them. Improvement is due to better standards of general hygiene, antibiotics, the separation of the milk kitchen from the ward, facilities for isolation and the overall improvements in nursing care which have become common practice in paediatric units. They may at times be taken for granted but all have contributed to the considerable reduction in mortality due to cross infection.
The situation has now been reached where Rickham (1969) is able to comment that the operation, the pre-and post-operative treatment are relatively simple. It should however be remembered that this is only true when those persons involved in the care have a full understanding of the disease in general, and of their own scheme of treatment in particular.
The diagnosis of the condition is essentially clinical and is based on the history of progressively severe, non-bilious vomiting in a hungry infant who was symptom-free during the first two to three weeks of life. The diagnosis is confirmed by the palpation of the contractile olive-shaped tumour in the right hypochondrium, it is more easily felt when the stomach is empty and particularly affer a vomit. This finding should be confirmed in all cases by the surgeon before the operation (Donovan, 1962) and this may demand more than one examination during test feeding. Craig (1955) has commented on the presence of a similar tumour in the asymptomatic infant in the first 2 weeks of life and we have Leading Article been advised of the unusual or delayed presentation (Lobo, 1968; Rendle Short & Zachary, 1955) which may lead to difficulty in diagnosis. It is rarely necessary to resort to barium meal examination. Benson and Lloyd (1964) however report an increase in the use of this technique from 25 to 40 per cent in the latter part of their large series, despite an improvement from 68 to 78 per cent of clinical detection of the pyloric tumour. This latter finding they related to the experience of the observer and it is undoubtedly true that the complications of duodenal perforation and 'recurrence', due to inadequate division of the tumour at its gastric end, are also related to the operator's experience.
A 'complication' not reported from Stobhill but noted elsewhere has been the association, in a small number of infants, of jaundice due to an indirect hyperbilirubinaemia (Nakai & Margaretten, 1962; Benson & Lloyd, 1964; Garrow & Hertzler, 1966) . The true incidence is not known. The usual causes of neonatal jaundice have not been present. It has been suggested that gastric distension produces an upset of hepatic perfusion with an alteration in the usual ratio of portal/arterial blood flow leading to a reduction in glucuronyl transferase activity. which has been noted in some of these infants. Garrow and Hertzler thought that genetic factors might be involved. An upset in carbohydrate metabolism as a result of starvation is a further suggested cause but one would have expected more comment concerning this complication in the earlier series when prolonged vomiting was more often seen. The jaundice usually clears without specific measures and the mechanical theories are rather severely tested by the fact that jaundice may not in fact appear until after pyloromyotomy.
It is interesting and very gratifying that treatment of hypertrophic pyloric stenosis is presently so satisfactory although we are as yet unaware of its true aetiology.
We know that the incidence is approximately 3 per 1,000 live births in Britain and Sweden. It is less common in North America and the mainland of Europe, and is relatively rare in the African and American negro 154 (Carter, 1963) . There is marked preponderance of male patients, the male to female ratio being variously recorded between 3.8 : 1 in the series from Stobhill to 6.5 : 1 (Schaefer & Erbes, 1948) .
It has been claimed that first-born children are more often affected but, as indicated by Mr Dougall, this claim has been disputed for some years and is not confirmed by the figures in this series. There is perhaps insufficient evidence to suggest that a real change has taken place in the relative frequency of the disease amongst different members of the family. Confirmation of this suggestion must await further observations from those centres whose reports initiated the controversy. Carter has outlined the risks to the relative of affected patients and notes, in particular, the high risk of sons of affected females. He suggests that a study of these children might elucidate some of the environmental factors involved, which he considers may be at least as important as the genetic predisposition. He also suggests that the genetic predisposition which is not sex linked is multifactorial and must be stronger in females than in males to produce a clinical effect.
Anatomical studies confirm that the pyloric tumour is largely due to hypertrophy of the circular muscle fibres of the pyloric sphincter. Ladd suggested that hypertrophy occurred because the tumour was congenital and because of the presence of pylorospasm Henderson et al. (1952) also considered the lesion to be congenital because of its occurrence in the premature infant, and Meeker and de Nicola (1948) reported the need for pyloromyotomy in a 4-day-old infant. The increasing size of the tumour in both mature and premature infants relative to their date of birth rather than to their gestational age was regarded by McKeown et al. (1951) and Gerrard et al. (1955) as evidence of post-natal development. The work hypertrophy theory of Ladd is not reproduced by animal experiment (Mishalany, 1967) , and he fails to suggest a cause for the pylorospasm. Dodge (1967) speculated that pre-pyloric ulceration might produce this.
The thesis that some form of incoordinate muscular activity is present has long heen accepted. Since the discovery of the aetiology of Hirschsprung's disease several studies of the ganglion cell population of the normal and hypertrophic infantile pylorus have been carried out. Belding and Kernohan (1953) reported a reduction in the number of ganglion cells per unit area in affected infants and commented on degenerative changes perhaps related to excessive vagal stimulation. Frieson et al. (1956) could not confirm this reduction and claimed that the changes seen were related to immaturity of the cells. Rintoul and Kirkman (1961) concluded that while in the normal pylorus 2 types of ganglion cell were present only one cell type could be identified in infantile hypertrophy.
Selective destruction of the myenteric plexus in appropriate experimental animals results in a 'non-organic stenosis' (Okamoto et al., 1967) but fails to reproduce the pyloric tumour.
It is unlikely therefore that any single explanation of the aetiology will be forthcoming. Many factors playa part both preand post-natally. Although Dennison (1967) comments that the various aetiological theories are only of academic interest they will continue to excite thought and further investigation.
It is doubtful however if they will lead to any significant changes in management in the foreseeable future.
